Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; R factor = 0.024; wR factor = 0.063; data-to-parameter ratio = 23.8.
In the title molecule, C 20 H 32 NPSe, the P atom has a distorted tetrahedral environment resulting in an effective cone angle of 172
. Weak intermolecular C-HÁ Á ÁSe interactions are observed.
Related literature
For background to our investigation of the steric and electronic effects of group 15 ligands, see: Roodt et al. (2003) ; Muller et al. (2006 Muller et al. ( , 2008 . For background on cone angles, see: Bunten et al. (2002); Tolman (1977) ; Otto (2001) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Comment
The study of the transition metal phosphorous bond spans over several decades using various techniques such as crystallography, multi nuclear NMR and IR (Roodt et al., 2003) . As part of this systematic investigation we have extended this study to selenium derivatives of the phosphorus ligands (see Muller et al., 2008 Se) coupling can also be used as an additional probe to obtain more information regarding the nature of the phosphorous bond. Reported as part of the above continuing study, the single-crystal structure of the phosphorus containing compound, SePCy 2 (4-N{CH 3 } 2 -C 6 H 4 ) where Cy = C 6 H 11 , is reported here.
Molecules of the title compound (see Fig. 1 ) adopts a distorted tetrahedral arrangement about phosphorous atom with average C-P-C and Se-P-C angles of 107.1° and 111.9° respectively. Describing the steric demand of phosphane ligands has been the topic of many studies and a variety of models have been developed (Bunten et al., 2002) . The Tolman cone angle (Tolman, 1977) is still the most commonly used model. Applying this model to the geometry obtained for the title compound (and adjusting the Se-P bond distance to 2.28 Å) we calculated an effective cone angle (Otto, 2001) of 171.5°. Weak intermolecular C-H···Se interactions (Table 1) are observed in the crystal lattice.
Experimental
Dicyclohexyl(4-(N,N-dimethylamino)phenyl)phosphine and KSeCN were purchased from Sigma-Aldrich and used without purification. Eqimolar amounts of KSeCN (5.8 mg, 0.04 mmol) and the dicyclohexyl(4-(N,Ndimethylamino)phenyl)phosphine (11.5 mg, 0.04 mmol) were dissolved in the minimum amounts of methanol (10 ml). The KSeCN solution was added drop wise (5 min.) to the phosphine solution with stirring at room temperature. The final solution was left to evaporate slowly until dry to give crystals suitable for a single-crystal X-ray study.
Refinement
All hydrogen atoms were positioned in geometrically idealized positions with C-H = 1.00 Å (methine), 0.99 Å (methylene), 0.98 Å (methyl) and 0.95 Å (aromatic). All hydrogen atoms were allowed to ride on their parent atoms with U iso (H) = 1.2U eq , except for the methyl where U iso (H) = 1.5U eq was utilized. The initial positions of methyl hydrogen atoms were located from a Fourier difference map and refined as fixed rotor. A solvent accesible void of 62 Å 3 was detected by the checkcif routine. The residual electron density at this position is quite small and several attemps to refine a solvent molecule at this position failed, and was therefore left empty.
supplementary materials sup-2 Figures   Fig. 1 . : View of the title compound with labelling and displacement ellipsoids drawn at a 50% probability level.
Dicyclohexyl[4-(dimethylamino)phenyl]phosphine selenide
Crystal data 
Special details
Experimental. The intensity data was collected on a Bruker Apex DUO 4 K CCD diffractometer using an exposure time of 30 s/ frame. A total of 1671 frames were collected with a frame width of 0.5° covering up to θ = 28.29° with 99.8% completeness accomplished. 
